Small interfering RNAs mediate sequence-independent gene suppression and induce immune activation by signaling through toll-like receptor 3.
Small interfering (si) and short hairpin (sh) RNAs induce robust degradation of homologous mRNAs, making them a potent tool to achieve gene silencing in mammalian cells. Silencing by siRNAs is used widely because it is considered highly specific for the targeted gene, although a recent report suggests that siRNA also induce signaling through the type I IFN system. When human embryonic kidney 293 (HEK293) or keratinocyte (HaCaT) cell lines or human primary dendritic cells or macrophages were transfected with siRNA or shRNAs, suppression of nontargeted mRNA expression was detected. Additionally, siRNA and shRNA, independent of their sequences, initiated immune activation, including IFN-alpha and TNF-alpha production and increased HLA-DR expression, in transfected macrophages and dendritic cells. The siRNAs induced low, but significant, levels of IFN-beta in HEK293 and HaCaT cells. Secretion of these cytokines increased tremendously when HEK293 cells overexpressed Toll-like receptor 3 (TLR3), and the increased secretion of IFN-beta was inhibited by coexpression of an inhibitor of TIR domain-containing adapter-inducing IFN-beta, the TLR3 adaptor protein linked to IFN regulatory factor 3 signaling. Although siRNA and shRNA knockdown of genes represents a new and powerful tool, it is not without nonspecific effects, which we demonstrate are mediated in part by signaling through TLR3.